gamma-Ray mutagenesis of cultured mammalian cells in vitro and in vivo.
The in vitro assay system used to study the reversion of L5178Y-Ala32 cells from an alanine requiring state to a non-requiring state has been modified in order to be of use in selected in vivo systems. Gamma-ray induced mutations were compared between cells cultured in vitro and those grown in vivo in the intraperitoneal cavity of mice. The expression time was chosen to be 2 days for cells grown in vitro and 5 days for those grown in vivo. The dose response curve can be described as cumulative for cells grown in vitro and linear for those grown in vivo. A dose-rate effect was observed in both systems. The cells grown in vivo were less sensitive to gamma-ray with respect to both mutation rate per rad and cell killing as compared to cells grown in vitro. The delayed expression and reduced sensitivity of cells in vivo with respect to induced mutation may be due to factors such as hypoxia and/or reduced availability of essential nutrients. Sensitization in vitro by BUdR was detectable at a concentration as low as 10(-6) M, using an exposure time of 15 h. Under these conditions, BUdR alone did not induce any observable mutations.